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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
provided with a contact-hole structure which prevents an increase or 
an irregularity in a contact resistance across conductors connected by 
a contact hole formed in an insulating film in a connection structure 
between conductors, which eliminates an inessential groove generated 
by the contact hole, which enhances the step coverage of an upper- 
layer conductor and which can relax the alignment accuracy in the 
formation of the contact hole. 

SOLUTION: A silicon oxide film 6 is formed on a semiconductor 
substrate 7. A first-layer conductor 1 is formed on the silicon oxide 
film 6. An insulating film 2 is formed on the first-layer conductor 1. 
Then, a contact hole 3 is formed in the insulating film 2. At this time, 
the contact hole 3 is formed in such a way that its opening width is 
overlapped surely with the first-layer conductor 1 and that its opening 
width is made larger than the width to the first-layer conductor 1. 
After that, a conductive substance 4 is buried into the contact hole 3, 
and a second-layer conductor 5 is formed so as to cover the contact 
hole 3 completely. 
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damages caused by the use of this translation. 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st insulator layer formed on the semi-conductor substrate, and the 1 st conductor formed on said 
1st insulator layer, It has the 2nd insulator layer formed on said 1st conductor, and the 2nd conductor formed on 
said 2nd insulator layer. In the conductors connection structure where said the 1 st conductor and said 2nd 
conductor of each other are electrically connected through the contact hole formed in said 2nd insulator layer It 
is the semiconductor device characterized by said 2nd conductor having covered said contact hole completely 
while the aperture of said contact hole gets down from a pile by said the 1st conductor and part and the 
puncturing width of face of said contact hole is larger than the width of face of said 1 st conductor. 
[Claim 2] A semiconductor device given in claim 1 currently formed so that the aperture of said contact hole may 
overflow this 1 st conductor by three sides of said 1 st conductor. 

[Claim 3] The 1st insulator layer formed on the semi-conductor substrate, and the 1st conductor formed on said 
1st insulator layer, It has the 2nd insulator layer formed on said 1st conductor, and the 2nd conductor formed on 
said 2nd insulator layer. In the conductors connection structure where said the 1 st conductor and said 2nd 
conductor of each other are electrically connected through the contact hole formed in said 2nd insulator layer 
The semiconductor device characterized by having been punctured so that said contact hole might straddle said 
all 1st conductor, and said 2nd conductor having covered said contact hole completely when two or more 
patterns of said 1st conductor adjoin and are arranged. 

[Claim 4] The semiconductor device according to claim 3 currently punctured so that said contact hole may 
protrude the edge of the 1st conductor located in the both ends of said 1st two or more conductors. 
[Claim 5] The 1st insulator layer formed on the semi-conductor substrate, and the 1st conductor formed on said 
1 st insulator layer, It has the 2nd insulator layer formed on said 1 st conductor, and the 2nd conductor formed on 
said 2nd insulator layer. In the conductors connection structure where said the 1st conductor and said 2nd 
conductor of each other are electrically connected through the contact hole formed in said 2nd insulator layer 
When three or more patterns of said 1st conductor adjoin and are arranged, The contact hole for connecting 
these 1st conductors and said 2nd conductor The 1st contact hole where puncturing width of face is [ that an 
aperture gets down from a pile by said the 1 st conductor and part ] larger than the width of face of said 1st 
conductor, And the semiconductor device characterized by consisting of two or more of the contact holes chosen 
from the 2nd contact hole punctured so that the 1st two or more conductors might be straddled, and said 2nd 
conductor having covered said contact hole completely. 

[Claim 6] A semiconductor device given in claim 5 currently formed so that the aperture of said 1st contact hole 
may overflow this 1st conductor by three sides of said 1st conductor. 

[Claim 7] The semiconductor device according to claim 5 or 6 currently punctured so that said 2nd contact hole 
may protrude the edge of the 1st conductor located in the both ends of said 1st two or more conductors. 
[Claim 8] A semiconductor device given in any 1 term of claims 1-7 to which the base of said contact hole is 
characterized by being in contact with the side face of said 1 st conductor. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] • 

[Field of the Invention] This invention relates to the connection structure between the conductors in a 

semiconductor device. 

[0002] 

[Description of the Prior Art] Conventionally, the contact hole is formed in the insulator layer formed between 
conductors in order to connect electrically between the conductors formed in the multilayer in the sem.conductor 
device with which various kinds of conductors in a semi-conductor substrate top are formed. 
[0003] An example of the connection structure between the conductors in the conventional semiconductor 
device is shown in drawing 8 and drawing 9 . respectively. Drawing 8 (a) is a top view and drawing 8 (b) is the 
sectional view which met the A-A line of (a). Similarly, drawing 9 (a) is a top view and drawing 9 (b) is the 
sectional view which met the A-A line of (a). 

[0004] As shown in drawing 8 (b), silicon oxide 6 is formed on the semi-conductor substrate 7. and the 1st layer 
conductor 1 is formed on it And an insulator layer 2 is formed on this 1st layer conductor 1. After carrying out 
flattening of this insulator layer 2 using a chemical mechanical polishing (CMP) technique etc., the contact hole 8 
for connecting electrically the 1st layer conductor 1 and the 2nd layer conductor 5 to this insulator layer 2 is 
punctured This contact hole 8 is formed smaller than the field with which these lap mutually, in order to ensure 
connection between the 1st layer conductor 1 and the 2nd layer conductor 5, as shown in drawing 8 (a). And the 
conductive matter 4 is formed all over the insulator layer 2 including a contact hole 8 using a chemical vapor 
deposition (CVD) technique etc.. and the conductive matter 4 is embedded in a contact hole 8 by making it the 
conductive matter 4 in a contact hole 8 become flat to an insulator layer 2 using a dry etching technique. And the 
2nd layer conductor 5 is formed on a contact hole 8. 

[0005] Moreover, as shown in drawing 9 (b), when the two 1st layer conductors 1 are formed on silicon oxide 6 
and these two 1st layer conductors 1 and the 2nd layer conductors 5 are connected electrically, an insulator 
layer 2 is first formed on the two 1st layer conductors 1 . And as shown in drawing 9 (a), two contact holes 8 are 
formed smaller than the field with which the 1st layer conductor 1 and the 2nd layer conductor 5 lap so that it 
may correspond to the number of the 1st layer conductors 1 at an insulator layer 2. And in this contact hole 8, 

the conductive matter 4. is embedded and .the 2nd layer conductor, 5 is formed., - - - 

[0006] 

[Problem(s) to be Solved by the Invention] In order to decrease the parasitic capacitance generated in a 
conductor by the demand of improvement in the speed in recent years, the width of face of a conductor is 
becoming small. Since the field with which the 1st layer conductor and the 2nd layer conductor lap also becomes 
small and the puncturing area of a contact hole becomes small by this, the contact resistance between the 1st 
layer conductor and the conductive matter embedded in a contact hole will become large. Moreover, since the 
puncturing area of a contact hole is small in case a barrier metal layer is formed by sputtering in a contact hole, 
the thickness of the barrier metal layer at the base of a contact hole will become thinner than desired thickness, 
and dispersion in the contact resistance between the barrier metal layer in a contact hole and the 1st layer 
conductor will become large. Furthermore, in order to form a contact hole small rather than the field with which 
the 1 st layer conductor and the 2nd layer conductor lap. the precision of the alignment at the time of aligning the 
mask for contact hole formation with the 1 st layer conductor is required of altitude. 

[0007] In order to solve this problem, structure as shown in drawing 10 is also proposed (JP.9-17868.A). Drawing 
10 (a) is a top view and drawing 10 (b) and (c) are the sectional views which met the A-A line of (a), and the B-B 
line, respectively. As shown in drawing 10 (b), silicon oxide 6 is formed on the semi-conductor substrate 7, and 
the 1st layer conductor 1 is formed on this silicon oxide 6. And an insulator layer 2 is formed on this 1st layer 
conductor 1 , and the contact hole 9 for connecting the 1st layer conductor 1 and the 2nd layer conductor 5 to 
this insulator layer 2 is punctured. This contact hole 9 is formed more greatly than the field with which the 1st 
layer conductor 1 and the 2nd layer conductor 5 lap mutually, as shown in drawing 10 (a). And through this 
contact hole 9, as shown in drawing 10 (b), it is formed so that the 2nd layer conductor 5 may contact the 1 st 
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. layer conductor 1 . _ # , 

[0008] However, with the connection structure between this conductor, as shown in drawing 1U (c), a slot 
unnecessary between an insulator layer 2 and the 2nd layer conductor 5 will be formed, and the upper step 
coverage will worsen. Moreover, as shown in drawing 9 . the two or more 1st layer conductors need to unite and 
puncture a contact hole in the number of the 1st layer conductors at a certain time. Therefore, formation of the 
contact hole 9 shown by drawing 10 will produce many still more unnecessary slots. 

[0009] The purpose of this invention is to offer the semiconductor device equipped with the connection structure 
between the conductors by the contact hole which the unnecessary slot which eases the increment in the 
contact resistance between the conductors connected in the contact hole formed in the insulator layer and the 
precision of the alignment at the time of contact hole formation while preventing dispersion, and is produced .n a 
contact hole is lost, and can raise the upper step coverage. 
[0010] 

[Means for Solving the Problem] The 1st insulator layer by which the semiconductor device by this invention was 
formed on the semi-conductor substrate, The 1st conductor formed on said 1st insulator layer, and the 2nd 
insulator layer formed on said 1st conductor, In the conductors connection structure where said the 1st 
conductor and said 2nd conductor of each other are electrically connected through the contact hole which has 
the 2nd conductor formed on said 2nd insulator layer, and was formed in said 2nd insulator layer The aperture of 
said contact hole gets down from a pile by said the 1st conductor and part, and while the puncturing width efface 
of said contact hole is larger than the width of face of said 1st conductor, it is characterized by said 2nd 
conductor having covered said contact hole completely. 

[001 1] Moreover, in said conductors connection structure, when two or more patterns of said 1 st conductor 

adjoin and are arranged, it is characterized by having been punctured so that said contact hole might straddle said 

all 1 st conductor, and said 2nd conductor having covered said contact hole completely. 

[0012] Furthermore, when three or more patterns of said 1st conductor adjoin and are arranged in said 

conductors connection structure, The contact hole for connecting these 1st conductors and said 2nd conductor 

The 1 st contact hole where puncturing width of face is [ that an aperture gets down from a pile by said the 1 st 

conductor and part ] larger than the width of face of said 1st conductor, And it is characterized by consisting of 

two or more of the contact holes chosen from the 2nd contact hole punctured so that the 1st two or more 

conductors might be straddled, and said 2nd conductor having covered said contact hole completely. 

[0013] And the base of the contact hole which has each aforementioned description can also have the structure 

currently formed so that the side face of said 1 st conductor may be touched. 

[0014] In this invention, the aperture of a contact hole has surely lapped with the 1st conductor partly, and the 
puncturing area of a contact hole can become large, the touch area between the 1st conductor and the 
conductive matter embedded in a contact hole can be. enlarged, because the puncturing width of face of a contact- 
hole is larger than the width of face of the 1st conductor, and the increment in the contact resistance between 
the 1st conductor and the conductive matter can be prevented. Moreover, since the puncturing area of a contact 
hole is large in case the barrier metal layer of a refractory metal is formed by sputtering a 1st conductor top and 
in a contact hole, it can form as the thickness of a request of the barrier metal layer at the base of a contact 
hole, and the effectiveness of reducing dispersion in the contact resistance between the 1st conductor and a 
barrier metal layer is acquired. Furthermore, since a leeway is given in the superposition of a contact hole and the 
1st conductor, the precision of the alignment at the time of aligning the mask for contact hole formation with the 
1st layer conductor can be eased. And for a wrap reason, the 2nd conductor can protect generating of an 
unnecessary slot or a level difference for the contact hole formed in the insulator layer between the 1 st and 2nd 
conductor completely. 

[0015] moreover/when two or more patterns of the 1st conductor adjoin and are arranged By puncturing so that 
all the 1st conductor may be straddled in one contact hole, and connecting electrically the 1st two or more 
conductor and 2nd conductor Puncturing area of a contact hole can be enlarged and the increment in the contact 
resistance between the conductive matter embedded in a contact hole and the 1st conductor can be prevented. 
Moreover, in case a barrier metal layer is formed by sputtering in a contact hole, it can form as the thickness of a 
request of the barrier metal layer at the base of a contact hole, and dispersion in the contact resistance between 
the 1 st conductor and a barrier metal layer can be reduced. 

[0016] furthermore, when three or more patterns of the 1st conductor adjoin and are arranged Said contact hole 
where puncturing width of face is [ that the aperture has surely lapped with the 1st conductor partly ] larger than 
the width of face of the 1 st conductor, The contact hole chosen from said contact hole over the 1 st two or more 
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- A ,ctor S or more using two and by considering these contact holes as a wrap conf.gurat.on completely wrth the 
conductors or more us.ng twc y combine d freely and an unnecessary slot is not produced, ether. 
2nd conductor Some of said \ st conductor, the base of said contact hole makes the 

- embedded in a contact hole increase, and can 

press down an increment and dispersion of contact res.stance. 

made clear. drawing 4 ( a ). drawing 5 (a), drawing 6 (a), and drawing 7 (a) are 

[0019] Drawing (a), ^^^tt^ ^.^enVon. respectively. Dr^ (b). dr,^ 

the top views of the sem.conductor dev.ce as an i examp } sectiona| views which me t 

conductor 1 is formed on th.s ^s.l. con ox.de 6. When the y ^ ^ ^ )ayer ^ 

^£Z^£ZEZZZZ 0.8 — t. d the apertur. of . contact hole 

r - ^ c U . C l r ct h te ts. ZCb. r o co„t,ct ho,. 3 m ay become the distance of SOOnm from insufetor 
2^7i Byt, thatch area of th. conduct — r 4 and «. W. lover conductor, which ate 

L0024J BawiM^ .» a P conductor 1. and differs from the example wh.ch th.s pomt 

1 may be overflowed * J mple which showed mag nitude of the 1st conductor 1 in 

conductor 1 and a contact hole 3 lap. Furthermore, the touch area between the 1st layer conductor I and the 
conductive matter 4 can be further enlarged rather than the example of d J ^wing_L by makmg the above 
1^11^ w larger than 0.5 micrometers. Moreover, since a leeway is g.ven ,n the superpc S .t.on of the 



1st layer conductor 1 and a contact hole 3 as compared with the example of drawing 1 . the prec.s.on of the 
alignment at the time of aligning the mask for contact hole formation with the 1 st layer conductor can be eased 
[0025] Drawing is an example when the aperture of a contact hole 3 is formed in a flash and a T character mold 
Ly threl^eTo? the 1 st layer conductor 1 . As compared with the contact hole 8 used ,n the conventional 
example of drawing 8 . puncturing area becomes large, and this example can also enlarge the touch area between 
the's^ayeT^ctor 1 and the conductive matter 4 embedded in the contact hole 3. Furthermore, a degree of 
freedom can be given to the puncturing configuration of a contact hole beyond the example of drawing 1 . 
[0026] Drawing is an example when two patterns of the 1st layer conductor 1 have been arranged adjacently, 
the insul^oTlaTer 2 formed on the 1st layer conductor 1 when the two 1st layer conductors 1 were ^* « 
shown in drawing 4 - the two 1 st layer conductors 1 - a contact hole 3 is punctured only one so that all may 
be ^^straddiellnlrawin^ . the contact hole 3 is punctured so that the edge of the two more st layer conductors 
1 may b. ! protrud^nTafter embedding the conductive matter 4 in this contact hole 3. the 2nd layer conductor 
5 is formed so that a contact hole 3 may be covered completely. ... . . 

[0027] Drawin g 5 is an example when three patterns of the 1st layer conductor 1 have been arranged adjacency. 
A conta^iel is punctured to an insulator layer 2 so that the edge of the conductor located m the both ends 
of the three 1 st layer conductors 1 straddled ranging over [ all ] the 1 st layer conductor 1 a so ,n th.s ; case , may 
be protruded. And the conductive matter 4 is embedded in this contact ho.e 3. and the 2nd layer conductor 5 .s 
formed so that a contact hole 3 may be covered. „ lim u or 
[0028] Although the two or more 1st layer conductors had to puncture the contact hole according o the number 
of the 1 st layer conductors in the conventional example at a certain time as shown ,n dj^wjngj) In the example 
shown by drawing 4 and drawing 5 . a contact hole by puncturing only one Since between the 1st layer conductor 
and the 2n7ia^conductor can be connected and puncturing area of a contact ho.e can be further enlarged 
rather than the conventional example or the example mentioned above, the barrier metal layer .n the base of a 
contact hole 3 can be formed in homogeneity as desired thickness. 

[0029] Drawings is an example when two patterns of the 1st layer conductor 1 have been arranged adjacently, 
and the^acThole 3 shown by drawing 1 is punctured, and the 2nd layer conductor 5 ,s formed so that two 
contact holes 3 may be covered together, so that it may correspond to each of the two 1 st .ayer ^ d ^ rs ^ 
[0030] Drawing? is an example in case there are the three 1st layer conductors, and while a contact hole 3 l*e 
the example shown bv drawing 4 to the two adjoining 1st layer conductors 1 ,s formed th. contact ho.e 3 of*, 
example shown by drawing 1 to the one remaining 1 st layer conductor 1 is formed. And the 2nd layer conductor 5 
is formed so that both contact holes 3 may be covered together. 

[0031] In this invention, each contact hole 3 shown by drawings from drawing 1 is freely combmable l.ke the 
example shown by drawing 6 and drawing 7 . When spacing between the patterns of the 1st layer conductor 1 ,s 
- large, or.when many P attems..of. the -1st layer conductor t.adjoin.and.are arranged..in^e exampte shown, by . . „ 
drawing 4 and drawing 5 . the puncturing width of face of the contact hole 3 to form becomes long. If the res.st 
film usually used for pattern formation forms a usually big pattern, it turns out that the pattern formed by 
contraction of the resist film spreads. Therefore, if it is going to form the contact hole where punctunng w,dth of 
face is too much long, contraction of the resist film to a contact hole formation pattern w.ll become large. 
However, the effect by contraction of such resist film can be suppressed by combining some contact holes l.ke 
the example shown by drawing 6 and drawing 7 . , ., . 

[0032] Moreover, although the base of all the contact holes 3 has touched on the top face and side face of the 
1 st layer conductor 1 by drawing 7 from drawing 1 shown by this example, you may form so that .t may touch only 
on the top face of the 1 st layer conductor. 

[0033] As mentioned above, although the suitable operation gestalt of this mvenfon was explained. rt ,s dear that 
each example may be suitably changed within the limits of the technical thought of this mvenfon. w.thout l.m.t.ng 
this invention to said example. 

[Effect of the Invention] As explained above, according to this invention, in the connection structure between the 
conductors of a semiconductor device, an increment and dispersion of the contact res.stance between the 
conductors of the upper layer and a lower layer can be decreased by enlarging puncturing area of a contact hole. 
Moreover, the precision of the alignment at the time of aligning the mask for contact hole formation w.th the 1 st 
layer conductor can be eased. Furthermore, since the unnecessary level difference in a contact hole can be lost 
by covering a contact hole with the upper conductor, the upper step coverage improves. And the effectless of 



-6- 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 

tsrzE zzz& rr. — - — - 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




SSS^SSff where on. e-an-pW of ^conductor devid. cancel. *, * 
^Zn^^^rrr^^e device concent *. invent is 

^^tTJrJzT^z:—^ — — ^c. — , «. — , 

2TSi deviee ie shown. (,) n,.tthe top view and * ^ondootors^n «h. 

drawing. 91 It i. the sectional vi.w where .n example of the . 
^fcL semiconductor device is shown (a, -00™- ^'^duct- in th. 

^^t-T jr^^^x - *> - - - - - «■ - fc > - - 

sectional views which met the B-B line of (a). 
[Description of Notations] 

1 1 st Layer Conductor 

2 Insulator Layer 

3 Contact Hole by this Invention 

4 Conductive Matter 

5 2nd Layer Conductor 

6 Silicon Oxide 

7 Semi-conductor Substrate 

8 The Conventional Contact Hole 1 

™°ZZSZ EES "-"the aperture of th. contact ho,. hv this invention lapa w«h the , st ,a,.r 
conductor 
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7 ±te v- 9 a vSMklgS 6 U ygMklg 

rco^iS*m*i±l'^«2^^^tVx r©*fe«i 
Bl2lcSglJi3l«#l i*2Ji*«*5 *o 

^ h/fc— />9lt 010 (a) Ui7iH"<}:5K^ ^1B* 
«*1 2:f2li%^5 fc#:Ei,M::«*SW**9t>* 
#<^j££ixTV5<, -t L-T, El 10 (b) ^*-T<t5 

7)5^ l J§a|®# 1 5 i 3 fcJ&«£ 

[0 0 0 8] L*»L*#fc» -©*«*M©«WWfC 

tt, 010 (c) \zm-t£?\zmmm2 2i^a# 

as$>5. ^©fcifc, 01 0-C*Lfc3 /V9 
[0 0 0 9] ;«89]©BWtt* IfeJMKlc^Sixfca^ 



[0 0 10] 

[«UBS:«Bfc-t-5fc»©#ai ;MBWK: J: 
fn©^^©^-^^^ 1 ^®*^ SWBJK 

EJB 1 ©*®# t tWB« 2 ©*®# t *SEfc^m«Wfc 
*59, ^oME^^?? ^©M7LB* s BtIIE^ 1 © 

[OOlU tH^m*W*tt*3ftfc**'' x "C» «r 

i ©*©#©^* - ^2* 2 osx±.®m LTSEB 

T^5i#> AftE^*? h*-/W*fitJEg§l©*«tt :; 
©£T Sr» C <fc 5 KiHWL Zti. faowii&m 2 ©*®#as 

[0012] £fefc:> HtrE*«;*ra^«5tt-*f' s ^> 

HuEJfl 1 ©*®#©'<* - 3 otA±P^ U-CES ^ 

^l©*S*t— aSTfioTJat) x *»oBB?HS^B?rES5 
lW^H^cDti^it-^tv^l© 3 ^^^ K*— 

^2© = >-^^ h^m^Itf^Say^^ A' 
©2oSl±*»?j«^SnT*Jt), *»ofiUEM2©*a* 

[0 0 13] -tUT, IffEWtWnoti^ttS^ 
h*-/MDj£E^ ME^l ©*«*©ffl!lffit^ 

[0 0 14] *!6I^T-(4> =>v^^ h*;— ^v©M?Llfl5^ 

f i t £>f -tflii o t *5 9 > i J oay^ 

h*-^v©M?nsA s ^ i ©*m*©tsa±t^t < *o 

©*S*t **ttW0M©S^«ttP**P*H> C £ t 

momm&v ; i ©*€*;^^ * r * 9 

b ©F^©^ftfe®m©fi bo^:&(6«>f ^5. t V N 5 jft***^. 

ibtb^. $P>»^ al"** 
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*©»«fe«Si-f5r.i:^-e#5. Ld»t» Hll, SB 2 

[0 0 15] ^l<Oi^«fl£(^/^->-^2o^± 
±©|& l (omm&b f& 2 Oi»ttflr2: SrWMSfcSHSfcS* 

[0 0 16] f l©ff*C/^-yiS3oEt 

2oW±co^l<0^*fr^^.C^f2='>'^^ h*-/ua» 
fj^fins^^^ h*-/uSr2oJW±Srfflt\ r^6> 

[0017] ifo^is*-? v*—>\<<D&m&. m 

[0 0 18] 

[0019] Ell (a) , 02 (a) . El 3 (a) . 0 
4 (a) , B5 (a) , 06 (a) MS7 (a) f±, 

*>5. El (b) N H2 (b) , 1213 (b) , 04 

(b) , 05 (b) » 06 (a) Kim 7 (a) fi» -t 

*Ve**U01 (a) . 02 (a) . 03 (a) , 04 

(a) , 05 (a) , 06 (a) SU?0 7 (a) OA- 

[0 0 2 0] 01 (b) fc^-TJ: ^flsS«7± 
fc*l*i»«*l*r»iai-5. SfSlS3rmfrl#B2i»© 

fciffcjB^ari etna, r/wss* 



(4) 

6 

#; 1 ^o*^-©*fr» i*s?ri£*SA^ y = v 
[0021] ^lt, mmmn#i j-khuui2^ 

2g®# 1 4:&-r-»-e«fc 9 , d*o«!?L«*JIS 1 IIS 
10 flJ105*S«±»^#<^5<t5l-W7L-t-5. 01<OHlfe 
Mt?li, 3*5^1 /f i ©MSffia* 

<o±m\z ^y^fy/i if ©i*Stt4S>R 4 £j£S $ * % 

* h 3 *%,£:\zm 0 <fc 5 XZ.% 2 ««tttt 5 & 

^-f-So a ^ h 3*^2 Sit;* 5 -c^ 

[0022] ::-e, 01 {c^i-*^pjwnjfe9»lt0 8 

ft\zmib&ttmimtoKk<D&immzim-i-z. 08 

^*ji^-c> ^lS35t«flci ©tSl±o. 8^«t U 

h*-/U8co§iTLff|JfiE*^-C, M?UB£0. 5 A 

ttO. 8 Mmt L, h*;— /l>3<D$Mimz, 0 

so 1CD*SJ;I5 0. 5 M.m^:#< bfct©t-T5o -<^t 
#,01 <DHJfc0i|-e<og§ l JB^*flc l t^y^^h*- 

^3rt»-Si?)5Atf^tt i ^K4 i cDgfcfeffi=Kte> 08© 
t¥5fefiajwt<oicMLT, 1. 6fg^t<^5,, r^-i 
ot, h*;-^3F*3fwHtixe<Dj;5^y T^^ 

[002 3] m i mm-nte 1 ©i^ff * 3 0 0 n 

m, t&BB2<Dmmil 0 0 0 nmif5t« 
40 K*— /V-3©J£E^, *6#M2±ffiA»f,8 0 0 nm©!ig 
86^^ 5 J; b lc 3 t V 3 z t t? v 

^mtt<&IC4i:SglJiaim#l io*«aia«r*fet* 
[0 0 2 4] 0 214. h*-fr3(DffiftMtf, 

% 1 1 <o 3 iax^m 1 1 frbitz-m-r 
* Litmrnrnt \zmftz><, m 2 1 ©jgmte ii = 

so h*— /U3©W?L§B©^:#$Sr01 -C^UfcHiS 
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3t«si45«*0«* (|2|2*©w) £0. 3 2 Mm 

SLhfci-a :k-e.fi n aim** 1 1 ^fctt&K 4 * m 

#<i"5ii:-C, Bl©Jllfc«J:9t>*&KJHJi»« 
H^l iay^ h*— ;W3 bcD%p.-&t>H\z.&%$frX* 

g>g©#i^:b^3ig©&B^^© : ra*& i ^ ,] '*~ 5 r 

bum*** 

[00 2 5] m 3 f±, => V* * h Jh— A' 3 ©MU9i* s f 
lJi*«flEl©3ia-ett*ttiU T*fflfc»**Hitt 

as*#<ft*K f = h*-/v3rt 

[0 0 2 6] B14«> fgljPS^ttltfv^-vS^o 
fc:, Illff^l £2o^f&Lfcm£-Hs 

5. 0 4 -et±; $ h s 2 o©sg i wmmtei 

A/fcm,. =>^** h*-/w3Sr*^K:«5'J:5K:*2Ji 
[0 0 2 7] ®5f±, ^lS^m^iw^^-^SrSo 
JlWtttl fc^TSlFSf, «FV*«3o©JBlJi*«#l© 

h*-A'3ft»M»ft2.k:H7L-r*. tU, :©3>^ 
j!? h*-/W3 ^^m : l4^K4Sra*52 s ^, ; h 
*-/V3*iS 5«fc 5fcJ* 2 5.fcfcjfef 
[00281J1 i»m^* s 2 ogife5 1 1 ^ »4V IS 

jfcW-ettH 9 ti*^ £ 5 i~Sfi 1 »*m&©*fc*b*-ic 

av^^ h*— A-&PB?Lbftttftfiftbfta 4 ofc;&s, m 

4, m5^L-tc%mm^i. ^^99 h*-^^ 

h*— ;v3©j£®T©/<y T^/vJlSrjjfrM© 
[0 0 2 9] 0 6lt f li^ftl©^-^20 

Ltffit Lfciicsatwc, 2 o©fg 1 jiatsfr 



5 

lcS5«t5^2!g*m{*5d^^SH-C^5. 
[0 0 3 0] H7tt, ff§iJiafmfo& 5 3ofeSi£©3l 
»»Ufc2o©*lli**#lK:»U-CH4T 

^Zbbhl^ 5£t)<Dio©^lJB8M6#lfc*frb-CE] 
1 T^bfcHJStfiJ©:^^ h*-^3^*SHTV> 

[003 1] #319^1*. 06, Lfc3ltfct*J© 
«t5lC, igid^ElS-C^Lfc-ttt-^tt©:!^^ 
-/V 3 4 1 4 tiH^ti-f 5 ^ t 5. gllJiigm 

H5Tf*bfcHME«-Ctt, Mt53y^^h*-/V3 
©K?L*Sd J *< ft*» l/JMtfcWMiV** H>* 

h*— A'S:»riiUJ:5 tf5t> uv 5 ;* M1£©HX*IS 

?„ b^U, El 6, |3 7-C^:bfc|l}S;^J©J: 5J-x v^< 
o*>©=J^^^ h*-/v£rffl^-e-:fcH£5r kt?> -©£ 

[003 2 ]. .*.nmmx*m \,tm 1 d>^Bi 7 1? 

ttroay^ b7j>— /V3©JlEffi*si»l/B^«^l 

tt J: 5 bT t J: v 
[003 3] 3WBW«?»ai<tS«iai?lB»-oV^-CBt 

[0 0 3 4] 

^^e©^mra©^«5t^*3<' > "Cv 

^-/W©Bfl7Lffi.«5f^:#<i-5r fc.T. ±M i:TS©# 

«ff|H]©«^tt©**^«^* S:*^*** - k * 5 
-C#5, ±-s9 9 >*— /v^©fc.«)©-^-^^S: 

5 - -e v ^ v^i? b^-/v-e©^5iftsil 

*5[6]±i-5. b*>t>, «*©TJi^«frSrlo©3>'^ 
S t TJi©3»*iWK]©*»1S«t©tf bo* ?r $ fefc^Mfc* 
. [Hffi©fB*ftttM]- 1S 

■C. (a) «TSBI; (,b) tt.(a) ©A-A^tifto 
50 fcWrBSH-e*)*. 
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[0 2] #^PJ»-^5^#3£B<a— m&W*7Firh<n 

X\ (a) tt¥ffi0> (b) f± (a) ©A-AfcllCfto 

[m3] *&mz&z*m&mm.<D-&i&w**-th<D 

"C, (a) f4¥ffi0, (b) tt (a) ©A-AiKfio 

[04] SHtWSr^tjO 
"C, (a) tt¥B0x (b) 11 (a) ©A-AilCfio 

[0 5] *55Wfc«5^ft:^«©-*JSMSr^i-1>W 
T?, (a) H¥ffi0> (b) »i (a) ©A- AgjUCitto 

-C, (a) f4¥ffi0. (b) tt (a) ©A-A^lCfSo 

-e, (a) f4¥ffi0> (b) (a) CA-Ail:fio 

[0 8] «3lEOi|M»*»«»-*SltSi»«flclWO«BR«3t 
©— ^J^r^-t-tCi-C, (a) »4¥iE0. (b) tt (a) 



10 

[0 9 ] tt*©i£i*#§S11fc*Jtt 5»«#M©«WIBt 
©— {fl&^-f-t©-?, (a) H s Fffi0> (b) f± (a) 
©A-AjftKiBofcWffiBK?*)*. 

[010] f£*©¥*i«t1Ifc*H*3*«IMl]©SH»* 
it^-^iJ&^i-tCDt?, (a) (b) (4 

(a) ©A-A*H»ofcWfflBBU (c) f± (a) ©B 
-B*fc?Bofc.l0fiBH-C*>5. 

[»»©»«] 

1 

2 

3 

4 

5 



* i 




[02] 



(a) 







w 





(a) 




(b) 





(7) 
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